Ninety four women and their first born children took part in a longitudinal study of maternal mental health during pregnancy and after delivery. The children's cognitive functioning was assessed at age 4 using the McCarthy scales, without knowledge of the mothers' psychiatric history or current health. As expected girls performed slightly better than boys and children from middle class and professional families did better than children from working class homes, as did children whose mothers had achieved at least one A level at school. Significant intellectual deficits were found in the children whose mothers had suffered with depression, but only when this depression occurred in the first year of the child's life. Marital conflict and a history of paternal psychiatric problems were independently linked with lower cognitive test scores; together with a working class home background these were the only factors that contributed to the deleterious effect of maternal postnatal depression.
Introduction An infant's early relationship with its parents, particularly the mother, lays the foundation for later personality and intellectual development. Parental psychiatric disturbances can therefore play a major part in the genesis of behavioural disorders in children, although in most cases the main risk stems not from the illness itself but from associated family disturbance.'' The high prevalence of clinically important emotional disturbance in mothers of preschool children is now widely recognised,4 ' and maternal depression has been associated with concurrent behaviour problems in 2 and 3 year olds.I Additional links have been made with marital discord, parental personality disorder and social disadvantage, the presence of other young children in the home, and the sex of the index child.' 81 ( Childbirth is one of the times when women are most prone to develop psychiatric disturbance," but little is known of possible long term sequelae in the children of mothers who experience postpartum psychotic or neurotic depression. For example, Weissman et al commented that severely depressed mothers with newborn infants were virtually immobilised in their maternal role,' and Rutter observed that among the important influences on a child's early cognitive development are the provision by parents of a variety of activities and opportunities for play and conversation, responsiveness to the child's signals, and the teaching of specific skills.' Such influences may be adversely affected by postnatal depression through impaired mother-infant interaction" and attachment," but reports suggest that the cognitive sequelae in children of parents with a psychiatric disorder either are small or have not been established.'
Most studies have been retrospective, and the appropriate strategy for research into child development is by longitudinal, controlled inquiry. 6 1 We are aware of three such studies of the potential longer term impact of postnatal illness, but they provide only equivocal evidence that maternal postnatal depression per se significantly contributes to the subsequent development of behavioural disturbances in 3 and 4 year old children. - BRITISH MEDICAL JOURNAL VOLUME 292 3 MAY 1986 and 12 months postnatally, and four years after the birth; they were compared in each instance with the scores of the remaining children. Psychiatric history was defined as a course of treatment from the family doctor or a specialist for nervous or emotional problems before pregnancy. The children's performance on the McCarthy scales was significantly reduced by about 10 points in association with maternal depression only in the first year of their lives. All the women who were depressed in the period up to three months post partum were included among the group of 22 women rated as depressed at some time up to 12 months after delivery.
Comparisons by t testing of the McCarthy subscale scores for the corresponding 22 children versus the rest also showed significant or near significant decrements (verbal 4-2 points, p<0-1; perceptual 7-7 points, p<0 001; quantitative 4-3 points, p<0-1; memory 4-6 points, p<005; motor performance 7-0 points, p<0005). Many factors influence the cognitive development of children or their level of performance, and table II summarises the results that were obtained with the 94 children, who were subdivided into groups according to predetermined criteria. These data, like the measures of maternal depression, had all been obtained before the McCarthy scales were administered and were therefore free from bias. Information on the father's educational attainment was lacking, and although the criterion for defining the father's Marital conflict was rated during pregnancy-that is, before the onset of postnatal depression-and the interaction was also significant when analysed against depression occurring during the first three months of the child's life (p<002); the same applied to the husband's psychiatric history (p<0-005). The interaction between parental social class and maternal depression in the first three months bordered on significance (F= 3 20, df= 1,90, p<O 1). A working class background differed from the two other vanables in that it was not a precursor of postnatal depression. 's be arranged in the time available, and complete measures were therefore obtained for 94 children.
The mothers-The methodology has been described elsewhere'5; the sample was a consecutive series of first time mothers attending the obstetric clinic of a London teaching hospital. Only mothers who spoke adequate English, lived with a husband or partner, and booked obstetric care by the 14th week of pregnancy were included. The mothers were clinically assessed at intervals by a psychiatrist using a standardised semistructured interview," and the children of women who were diagnosed as having depression at various stages-that is, during pregnancy, up to three months post partum, up to 12 months post partum, and when the children were 4 years old-were compared with the rest of the sample. Information was also available from the original survey about the mother's personal and family psychiatric history, social class, and educational achievement. The quality of the marital relationship was assessed during pregnancy and when the child was 4 years old. Obstetric and paediatric case notes were scrutinised and a score compiled reflecting the degree of risk to the child's health according to the method of Prechtl' one set of case notes was lost, and so for this measure there were 93 subjects.
Analysis of results-Hypotheses were formulated about factors that might have adverse effects on children's psychological development,'5 and these were examined by means of t tests and two way analyses of variance. Table I shows the average scores on the general cognitive index ofchildren whose mothers had been clinically depressed during pregnancy, up to three psychiatric history was the same as for the mother, she alone was questioned. Table II shows a series of significant differences in children's general cognitive index in relation to several parental variables, the differences being in the expected direction in all cases. Infants exposed to greater perinatal hazard (raised Prechtl scores) did not, however, score significantly lower on the McCarthy scales.
Results
Two way analyses of variance provide a way of testing for interactions between main effects-for example, children of mothers with postnatal depression may develop more slowly because they also come from socioeconomically disadvantaged homes. Table II suggests that this was indeed the case. Two other significant interactions emerged, and both concerned the spouse of the depressed woman-namely, marital conflict and reported past psychiatric problems in the husband. Both these factors, but not social class, have previously been shown to predict postnatal depression. " Other incidental comparisons showed that depression during pregnancy was not associated with any increase in perinatal hazard (Prechtl index scores), and when there was some evidence of neonatal health problems (Prechtl scores of 7 and above) this did not link with later postnatal depression. Women who reported conflict in the marriage during pregnancy were more likely to report similar conflict when the child was 4 (X2=6-15, df= 1, p<0 05) and it is therefore difficult to disentangle the interactive influence of marital conflict with maternal depression on the developing child. The lack of a link between concurrent maternal depression and the child's cognitive level at age 4 suggests that the impact of maternal depression on cognitive development is long term rather than transitory, although the numbers were small and the mothers were not assessed clinically in the intervening three years.
Discussion
The findings of lower overall cognitive performance in boys, in children from working class families, and in children of mothers who themselves had been relatively poor achievers educationally are not new and bear out the reliability of the McCarthy tests in 4 year olds. 26 27 What is new is the selective correlation between maternal depression early in the child's life and subsequent poorer cognitive performance. The longitudinal design of the study ensured 'that the measures in the children were independent of the assessments of the mothers, and the cognitive tests were not subject to bias, such as may occur when mothers report behavioural problems in their children.
Causal links cannot automatically be inferred from correlations, but the independence of the association between maternal postnatal depression and children's lower cognitive performance from the sex of the child and the mother's educational achievement, and its interdependencewith marital problems, father's psychiatric history, and parental social class, point to ways in which maternal postnatal depression might exert its impact. The sample we studied comprised first born children, who may be particularly sensitive to impaired relationships with and between their parents.
About one in every 10 women becomes clinically depressed in the months after childbirth," 5 2X and the size of the problem alone therefore merits attention. Our findings of possible deleterious effects of postnatal depression on the cognitive development of young children require replication and more extensive follow up.
